Objectives: To present the results of feminising genitoplasty done in female patients with congenital adrenal hyperplasia due to 21-hydroxylase deficiency.
Introduction
Congenital adrenal hyperplasia (CAH) is a group of autosomal recessive disorders representing, by far, the most common disorder of sex development New knowledge added by this study • This is the most comprehensive analysis of the surgical management of congenital adrenal hyperplasia (CAH) in Asian women.
• CAH presenting as salt-losing crisis was seen in less than 25% of this cohort.
• In our region, a proportion of young women (eg migrants) may present late for corrective surgery. Implications for clinical practice or policy • Early gender assignment in conjunction with the primary carers (parents) and the multidisciplinary team is the preferred option in this Asian community.
• The first 2 years of life is the preferred time for reconstructive surgery in this condition. Notwithstanding, some women may present late in our region.
for XX karyotype. 1, 2 The condition is characterised by impaired cortisol synthesis; the most frequent defect-present in approximately 95% of the patients-is 21-hydroxylase deficiency. The enzyme ORIGINAL ARTICLE vaginoplasty was done in one individual. Of the 23 patients, 18 (78%) with a median age of 20 (range, 9.3-33.8) years participated in the outcome evaluation: a 'good' outcome (4 points) was seen in 12 patients and a 'satisfactory' (5-9 points) result in five patients.
Conclusions:
Nearly three quarters of our cohort (n=17) presented with classic virilising form of 21-hydroxylase deficiency. Only four (25%) patients experienced a salt-losing crisis. Female gender assignment at birth was maintained for all individuals in this group. 'Good' and 'satisfactory' outcomes of surgery were reported in nearly all participants. We present the outcome of a cohort of Asian individuals with genital ambiguity secondary to 21-hydroxylase deficiency. The emphasis is on presentation, surgery performed, and the anatomical and cosmetic outcomes.
因21羥化酶缺乏症而患上先天性腎上腺

Methods
This was a retrospective review of demographics and presentation of patients with CAH secondary to 21-hydroxylase deficiency who were managed by a multidisciplinary team at our tertiary referral centre between 1993 and 2012.
Generally, surgery is considered at the age of 12 to 24 months as a one-stage feminising genitoplasty; clitoral reduction plus further corrective surgery is performed depending on the intra-operative findings. This could range from a labiaplasty to flap vaginoplasty or modified Passerini procedure. [3] [4] [5] Following the initial healing phase, dilatation of the vagina is recommended according to our protocol until the tissue is supple, usually after a few months. At the time of puberty, the vagina is again assessed and dilatations are recommended, as necessary, by the gynaecologist. Highly motivated patients achieve an appropriate-sized vagina with daily dilatations within a couple of months or even weeks.
The operative treatment was planned as a onestage procedure at our institution. The results of this cohort were assessed as part of the ongoing review in the out-patient setting in 2012/13. A scoring system (1-3) established previously was used for four areas: appearance of the clitoris, labia and vagina, plus requirement for revision surgery. 6, 7 The criteria for scoring each were as follows: 1-designated for a near-normal appearance, 2-only a medically trained person would be able to see the result of an intervention, and 3-other appearances. 6, 7 The necessity for revision surgery constituted the fourth factor in the evaluation: score of 1 for no revision, 2 for minor revision, and 3 for a major revision. Overall marks of 4 points were classified as 'good' , marks of 5 to 9 points 'satisfactory' , and marks from 10 to 12 points 'unsatisfactory' (Table 1) .
Results
Twenty-three females with 21-hydroxylase deficiency and a median age of 17.5 (range, 1.5-33.8) years timed on 31 December 2012 were identified.
Seventeen patients presented in the neonatal period and early infancy, of which four had an additional salt-losing crisis. Six patients were late presenters at a median age of 2 (range, 0.5-14) years. Four of these were migrants from mainland China diagnosed at the age of 1, 3, 8, and 14 years, respectively. The diagnosis was established by identifying increased levels of 17-hydroxyprogesterone.
The sex of rearing in the group of neonates was decided in consultation between the parents, paediatric endocrinologists, and paediatric urologists. All patients, including the late presenters, persisted with the female gender assigned at birth. Twenty-two patients had corrective surgery at a median age of 2 (range, 1-14) years. Clitoral reduction was performed in all 22, and further surgery in 21 patients. The additional surgery consisted of flap vaginoplasty in 10 patients, modified Passerini procedure in six, and labial reconstruction in five. One patient with prominent clitoris and otherwise normal appearance of the vaginal and urethral opening is currently for observation only (Fig) .
Eighteen individuals with a median age of 20 (range, 9.3-33.8) years were part of the outcome evaluation in 2012/13. The other five patients below the age of 5 years were considered too young for a meaningful assessment. At the time of diagnosing CAH, all 18 patients had an enlarged clitoris; separate openings for vagina and urethra were seen in six individuals, low (intrasphincteric) confluence in six, and high (suprasphincteric) confluence in other six individuals. Table 2 summarises the results in accordance with the initial anatomical findingshigh confluence, low confluence, and separate openings for vagina and urethra. Minor revision surgery (eg mucosal trimming) was required in three patients. A 'good' outcome was seen in 12 patients and 'satisfactory' result in five; one required a revision vaginoplasty ( Table 2) .
On follow-up, it was noted that all patients older than 12 years (n=15) experienced menarche without any obstruction of menstrual blood flow; 13 individuals had regular cycles; one had her cycle supported by medication, and one patient started menstruating in the last 6 months, but her cycles remained irregular.
Two women have given birth by caesarean section. Both women have two healthy children each, following successive pregnancies. They delivered successfully by caesarean section as recommended by the multidisciplinary team. 8 A third woman is currently pregnant.
A systematic interview including a psychological evaluation was not part of this review, but a tendency to more masculine behaviour traits within this cohort of women was a persistent observation by clinical staff.
Discussion
The majority of this cohort of individuals-nearly three quarters-presented as classic virilising CAH, of which four experienced an additional salt-wasting crisis. 1 The proportion of individuals affected by aldosterone deficiency causing salt-losing CAH was less than 25%. It is generally expected for 50% to 75% of the patients with the classical form to have a sufficiently high mineralocorticoid deficit to provoke a salt-losing crisis. 1, 9 We have no explanation for why this group of Asian individuals had such a low rate of salt-losing crisis.
Just over a quarter of this cohort were late presenters, which is higher than the expected 10% to 20% late presenters described in a large case series. 2 It appears that four of these patients arrived as migrants from mainland China, explaining the slightly large number of late presentations.
The female gender assigned at birth was maintained by all individuals. This finding confirms our current knowledge on 21-hydroxylase deficiency insofar as only a small minority of CAH patients experience gender dysphoria. 2, 10 It may well be possible that some individuals in this cohort suffered from gender issues, but a detailed interview or questionnaire on this topic was not part of our evaluation. A review of 250 patients identified only 5.2% suffering from gender identity problems. 10 In the recent past, the concept of surgery at an early age for this group of patients has been criticised. 7, 9 However, there has been an inclination to summarise data of patients with a highly variable background, who were operated on by a number of different groups. 11 It is now recognised that CAH patients should be managed by a multidisciplinary team in designated centres and the corrective surgery may be undertaken at an early age. 1, 12, 13 Once a decision has been reached regarding the sex of rearing by the medical team and the parents/ legal guardian, corrective surgery can be planned. Clearly, if the clinical findings are favourable to divert surgical intervention-as illustrated in one of our patients-only regular review may be required (Fig) . Nevertheless, it is our impression that there is a cultural need to decide on the sex of rearing at an early age, as it helps to reduce the anxiety and anguish for the family.
There is now even a tendency among practitioners in this field to perform corrective surgery in the first few months of life.
14 It appears that the tissue planes are easier to develop whilst the baby is still under the influence of maternal oestrogen effects. 14 In our institution, the surgery is usually performed in the first or second year of life. However, four patients came to our attention late as a result of their migration to Hong Kong. This explains the small number of individuals in our cohort who had their respective surgery later in life or even as teenagers.
'Good' or 'satisfactory' results were identified in nearly all patients in this cohort (Table 2 ). Other investigators have demonstrated similar results. 3, 4 As identified by van der Zwan et al, 15 there is a trend for a less satisfactory outcome in patients with high confluence. This confirms our impression that finding high confluence poses a more difficult challenge for the operative correction.
In our evaluation, we did not systematically analyse behaviour traits or perform a psychological assessment, albeit a more boyish or masculine behaviour pattern was apparent in our cohort. Detailed studies on this aspect of individuals with CAH confirm this observation. 16, 17 All individuals sufficiently old enough to have menses (n=15) developed a regular cycle; only two had cycle irregularities or required medication to support the cycle. Two patients have given birth; elective caesarean section is recommended after feminising genitoplasty to avoid damage to the reconstruction; in addition, a more android pelvic structure may result in cephalo-pelvic disproportion. 8 More detailed studies on fertility and pregnancy conclude a reduced pregnancy and delivery rate in women with CAH. 18 Our evaluation had some limitations. Our cohort encompassed an age-group spanning three decades. In particular, our cohort of patients did not undergo a detailed interview process; these offers were often declined or individuals voiced considerable reservation to participate. Nevertheless, this review represents the largest experience, to date, with surgical management and the outcomes of CAH in Asian women.
Conclusions
Nearly three quarters of our cohort presented as classic virilising form of 21-hydroxylase deficiency. Less than a quarter of the classic presentation experienced an additional salt-losing crisis in this cohort. Female gender assignment at birth was maintained for all individuals in this group. A 'good' and 'satisfactory' outcome of surgery was reported in nearly all patients.
